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ABSTRACT 

 
ARTICLE INFO 

Data Mining is studied field of research area, where most of the work is highlighted 

over knowledge. In this, propose a outlier detection approach to mining outliers in 

multi dimensional data sets. Proposed research concentre on compact based clus-

tering algorithms using micro clusters. Outlier methods can be sectioned into sbm, 

cbm, dbm and sbm. Distance based methods used to computing distance between 

objects other objects in data sets. In this, we are using two algorithms such as ODA 

and LOF. ODA used to find the mean or outliers from multi-dimensional data sets. 

LOF used to find the probability of that outliers using density based algorithms. The 

process sectioned into two phases, online and offline. Micro clusters are created in 

online phase and final clusters are generated in offline phase. Outlier detection is an 

important task in data mining. Local outliers comparing to their local neighborhood 

instead of global data. Relative density of an object against its neighbors as the 

indicator of the degree of the object being outlier which is assigned to local outlier 

factor. It achieves high mining accuracy and efficiency. 
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I. INTRODUCTION 

Data Mining is widely studied field of research area, where 

most of the work is highlighted over knowledge. Extraction 

of interesting useful patterns or knowledge from huge 

amount of data where overall work is highlighted over 

knowledge. However, there are a lot of problems exists in 

huge database such as data redundancy, missing data and 

invalid data etc. In distribution-based methods, the 

observations that deviate from standard distribution as 

outliers. The distance-based algorithms are widely used for 

its simplification. Distance based algorithms can detect 

global outliers and fail to detect local outliers. Many density 

based algorithms are proposed such as LOF and INS. Cluster 

based algorithms are used to detect outlier clusters. Data 

mining activity with numerous applications including credit 

card fraud detection, discovery of criminal activities in 

electronic commerce, video surveillance, weather prediction 

and pharmaceutical research. Outlier detection is the most 

significant part in the data mining. When the data sets are 

vast, it will be tricky to accomplish the global outlier mining. 

The task of outlier detection is to identify the data objects 

from lots of all objects. Outlier mining usually used in the 

field of credit card fraud, netwok robustness analysis and 

intrusion detection etc Most of the methods gives more 

attention to identify data objects from global view which is 

in appropriate for multidimensional data sets. According to 

technology, outlier detection will be very difficult by using 

traditional solutions. In this, we are using two algorithms 

such as ODA and LOF. ODA used to find the mean or 

outliers from multi-dimensional data sets. LOF used to find 

the probability of that outliers using density based algorithms 

In this system we are focuses on density based clustering 

algorithms using micro-clusters. The process is sectioned 

into two phases, online and offline, micro-clusters are 

created in online phase and final clusters are produced in 

offline phase. A Micro-cluster is a set of individual data 

point that are close to each other. A micro cluster mc(c,w,t) 

is a summarized representation of a group of data x1, x2, 

x3,......, xn which are so close together that they are likely to 

belong to same cluster. Each micro-cluster is represented by 

a tuple(c,w,t).Outlier detection is a primary task in data 

mining. Local outliers comparing to their local near objects 

instead of global data diffusion. The degree of the object 

being outlier which is assigned to local outlier factor (LOF). 

 



www.ierjournal.org            International Engineering Research Journal (IERJ), Volume 3 Issue 2 Page 5190-5195, 2019 ISSN 2395-1621 

 

 
© 2019, IERJ All Rights Reserved  Page 2 

 

A. Motivation 

 

There is a deficiency of local outlier mining methods for 

multidimensional amount of data sets. 

Data reduction is hard due to irrelevant objects in multi-

dimensional data sets. 

 

II. LITERATURE SURVEY 

 

The researcher has [1] proposed the attribute relevance 

separation based local outlier detection scheme called 

LOMA. 

It is used to mining local outliers by building sparse 

subspaces from multi-level data sets.To modify mining 

representation in high-dimensional data set, formulate the 

DR method that can prune dense dimensions and objects. 

LOMAs data reduction module improves the efficiency by 

reducing lots of data. 

  

In this research [2] a novel outlier cluster detection al-

gorithm (ROCF) without top-n parameter. ROCF can detect 

the outlier cluster that are hard to detect out by other dis-

tance based or density based outlier detection algorithms. 

The proposed algorithm can detect the outlier and outlier 

cluster without parameter to specify the number of outliers or 

percentage of outliers in a database. 

 

In this research the experimenter has [3] analysed the 

clustering and outlier performance of BIRCH with 

CLARANS and BIRCH with K-Means clustering algorithm 

for detecting outliers. By using DSH clustering and partition 

clustering which are assistive to detect the outliers efficiently. 

 

The researcher [4] introduce the notion of the local 

outlier factor LOF, which captures exactly this relative 

degree of isolation.It demonstrate that out heuristic appears 

to be very promising in that it can identify meaningful local 

outliers and shows that the approach of finding local outliers 

is efficient for datasets where the nearest neighour queries 

are supported by index structures and still practical for very 

large datasets. 

 

In this research the experimenter has [7] Presents the 

novel data stream outlier detection algorithm SODRNN. It is 

carried out on both artificial and real data sets show that the 

proposed method is efficient and effective. It is improve the 

performance of this algorithm in high-dimensional data 

stream environment. 

 

In this research [12] a new algorithm named DBCOD 

that unfies density-based clustering and outlier 

detection.DBCOD needs just an input parameter. Validates 

the algorithm with extensive experimental evaluation on 

different shape, large scale and high-dimensional databases. 

 

The researcher [8] generalize local outlier factor of object 

and propose a framework of clustering based outlier detec-

tion.The therotical analysis and the experimental results 

show that FCBOD has better performance than clustering 

based outlier detection methods. 

 

In this research experimenter[9] proposed a hierarchical 

clustering based global outlier detection method. It isolates 

degree of the data sets by the hierarchical clustering tree and 

the distance matrix, and the determine the number of outliers 

to delete. The algorithm is applicable to multi level data and 

large data sets. 

 

III. SYSTEM ARCHITECTURE 

 

A. Problem Statement 

 

For a wide variety of multi-dimensional data set, an 

object may not be detected as an outlier from perspective 

view. Discovering outliers in multi-dimensional data set is 

most challenging due to irrelevant objects in the data set. In 

real world problems, multi-dimensional data are very noisy. 

The hardness of this problem motivates to investigate the 

subspace method. 

 

B. System Overview 

 

The main goal of proposed system is to find local outliers 

from the multi-dimensional data set. Multi-dimensional data 

sets are nothing but wine data sets, heart disease data sets, 

UCI data set etc. ODA algorithm is used to find the local 

outliers from the multi-dimensional data sets as well as it is 

used to find out the mean of that outliers. Outlier detection is 

an important task in data mining. Local outliers comparing to 

there local neighborhoods instead of global data distribution. 

In density based outlier detection the density around an 

outlier mainly different from the density around its neighbors. 

So, relative density of an object against its near region as the 

pointer of the degree of the object being outlier which is 

assigned to Local Outlier Factor(LOF). 

 

 
 

Fig. 1.  Architecture of System 

 

Proposed research concentrates on compact based 

clustering algorithms using micro-clusters. The process is 

sectioned into two phases, online and offline, micro clusters 

are created in online phase and final clusters are generated in 

offline phase. A Micro-Cluster is a set of individual data 

points that are close to each other and will be treated as a 

single unit in further offline Macro-clustering. A micro 

cluster mc(c,w,t) is a summarized representation of a group 

of data x1, x2, x3,......, xn which are so close together that 

they are likely to 
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belong to same cluster. Each micro-cluster is represented 

by a tuple(c,w,t).ODA algorithm is used to find mean of that 

local outliers. The distance N between data point x and 

centroid of each micro cluster mci [c] is calculated by using 

euclidean distance. Then calculated distance N is compare 

with radius and decision is made about data point x, that new 

micro cluster is created with data point x as centroid or 

update existing micro cluster. 

 

IV. METHODOLOGY 

 

A. Data Flow 

 

In this section, the solving approaches and efficiency 

issue are described. It describes the block diagram of system 

and steps of process. Following diagram shows the 

component of proposed framework. 

 

As shown figure there are various components involves 

in proposed framework. Proposed work focuses on density 

based clustering algorithms using micro clusters. The process 

is sectioned into two phases, online and offline, micro 

clusters are establish in online phase and final clusters are 

generated in offline phase. 

 

 
Fig. 2.  Workflow of System 

 

Creation of Micro clusters :  

A Micro-Cluster is a set of individual data points that are 

close to each other and will be treated as a single unit in 

further offline Macro-clustering. A micro cluster mc(c,w,t) is 

a summarized representation of a group of data x1, x2, 

x3,......, xn 

 

which are so close together that they are likely to belong 

to same cluster.Each micro-cluster is represented by a 

tuple(c,w,t). 

 

New Micro cluster Creation :  

New data point x is added to existing micro-cluster or a 

new micro-cluster is generated .For this data point x 

determine all micro-clusters for which x can be added in 

their radius r.The distance N between data point x and 

centroid of each micro cluster mci [c] is calculated by using 

euclidean distance .Then calculated distance N is compare 

with radius and decision is made about data point x, that new 

micro cluster is created with data point x as centroid or 

update existing micro cluster. 

 

Updating Micro clusters : 

After calculating distance if —N— ¡ r then that data 

point x is included to existing microcluster.Here weight of 

micro cluster is also modified.Weight of micro cluster is 

nothing but the entire number of data points lies within that 

micro-cluster.After adding new data point x, center of micro 

cluster also be updated.Update weight of each Micro 

cluster.Weight and center of micro cluster are updated by 

using equation mci [w] mci [w]2 ((tmci [t]) +1 where mci [w] 

is weight and mci [t] is updated time of micro cluster i 

 

Outlier Detection : 

Outlier detection is an momentousness task in data 

mining. Local outliers collation to there local near region 

rather of global data distribution.In density based outlier 

detection the density around an outlier importantly different 

from the density around its neighbors.so relative compact of 

an region against its near object as the indicator of the degree 

of of the object being outlier which is assigned to Local 

Outlier Factor(LOF). 

  

B. Algorithm 

 

LOF (Local outlier factor) of an object o is the mean of 

the ratio of local reachability of o and those of os k-nearest 

neighbors.The lower the local reachability density of o, and 

the high the local reachability density of the kNN of o, the 

higher LOF 

 

Step 1: Calculate all the distances between each two data 

points. 

 

Step 2: Calculate all the distances between each two data 

points. 

 

Step 3: Calculate all the Nk(o). 

 

Step 4: Calculate all the lrdk(o). 

 

Step 5: Calculate all the LOFk(o). 

 

Step 6: Sort all the LOFk(o). 

 

LOF (Local outlier factor) of an object o is the mean of 

the ratio of local understandability of o and those of os knn. 

The lower the local reachability density of o, and the higher 

the local reachability density of the kNN of o, the higher 

LOF. This captures a local outlier whose local density is 

relatively low comparing to the local densities of its kNN. 

 

V. PROBLEM FORMULATION  

 

A. Mathematical Model 

 

Let S be the proposed system which is defined as S= fI; 

MC; W; Sh; F; Og 

Where, I = fi1; i2; :::::ing which is set of all points. 

 

MC = fmc1; mc2; :::::mckg which is set of micro clusters. 

Mc = (c,w,t) 
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C is the center of Micro Cluster. 

 

W is the set of weight of Micro Cluster. 

 

T is the last time of Micro Cluster Updated. 

 

Sh = fSh1; Sh2; :::::Shlg is set of shared density graph 

between two micro cluster i And j. 

 

O = fO1; O2; :::::O10g is the set of Output generated. 

F = fF1; F2; :::::F8g is the set of functions. 

 

F1 = It is the function for creating micro cluster initially 

MC = fg 

 

f1(i1) ! O1 

F2 = It is the function for creating new micro cluster. 

f2(i1) ! O2 

f3(i1) = It is the function for Updating existing Micro-

Cluster. f3(O2) ! O3 = Update Center of Micro-Cluster 

 

f3(O2) ! O4 = Update Weight of Micro-Cluster f3(O2) ! 

O5 = Update Time 

 

F4 = It is the Gaussian Neighourhood function which 

calculate distance between two micro-cluster i and j. 

f4(O2) ! O6 

F5 = It is the function for determining shared density of 

graph. 

f5(O2) ! O7 

F6 = It is the function for preventing collapse of micro 

clusters by calculating distance between two micro cluster. 

f6(O7) ! O8 

F7 = It is the function to Calculate weak micro-cluster. 

  

f7(O8) ! O9 

 

F8 = It is the function used for reclustering and generate 

final macro cluster. 

 

f8(O9) ! O10 

 

B. System Implementation 

 

Proposed system will use Windows / Ubuntu platform. 

Hardware and Software requirement for proposed framework 

is as follows: 

 

Processor : Pentium- IV 

Ram : 2 GB 

Hard disk : 180 GB 

Language for GUI Development : JAVA, Python 

IDE used : Eclipse 

 

C. Deployment Diagram 

 

A deployment diagram in the Unified Modeling 

Language models the physical deployment of artifacts on 

nodes.To describe a web site, for example, a deployment 

diagram would demonstrate what hardware components 

(nodes) exist what software components run on each node 

and how the various pieces are connected (e.g. JDBC, REST, 

RMI). 

 

 
Fig. 3.  Deployment Diagram 

 

The nodes visual as boxes, and the artifacts assign to 

each node appear as rectangles within the boxes. Nodes may 

have subnodes, which appear as nested boxes. A single node 

in a deployment diagram may perception represent multifold 

physical nodes, such as a cluster of database servers. There 

are two types of Nodes: i. Device Node. ii. Execution 

Environment NodeDevice nodes are with processing 

memory and services to run software, such as typical 

computers or mobile phones. An EEN is a software 

computing resource that runs within an outer node and which 

itself provides a service to host and execute other executable 

software elements. 

 

D. Data Flow Diagram 

 

A data flow diagram (DFD) is a graphical appearance an 

information system, modelling its process aspects in flow . 

Often they are a preliminary step used to genrate an 

overview of the system which can later be elaborated. DFDs 

can also be used for the processing of data processing 

(structured design). A DFD shows which is input and output 

of particular system, where the data will come and go, and 

where the data will be stored. It does not show information 

about the timing of processes, or information about whether 

processes will operate in sequence or in parallel. 

 

DFD 0 : A data flow diagram is graphical representation 

of flow of data through an information system where 

modelling its process aspects. Often they are a prelim-inary 

step used to create overview of the system. DFDs can also 

user for the visualization of data processing. It shows what 

kind of information will be input to and output from system. 

 

Fig. 4.  Data Flow Diagram level 0 

 

DFD 1: DFD level 1 diagram is the additional 

information about the major functions of the system. The 
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Level 1 DFD shows how the system into a subsystems or 

processes way, that each deals with one or more of the data 

ows to or from an external agent, and which together provide 

the system as a whole. 

 

 
Fig. 5.  Data Flow Diagram level 1 

 

DFD 2 : This is the second level of the DFD. In this level 

the input to the system is given and the input is in the form of 

metadata. This input is given to the process which then uses 

the aggregation techniques to aggregate data and expressed 

in summary form. Then the output is given in the form of the 

user behavior data analysis. 

 

 
Fig. 6.  Data Flow Diagram level 2 

 

 

E. Performance Comparison 

 

The experiment is carried out on first 10000 data points 

of KDD CUP-99 dataset and results are calculated and 

compare 

 

 
 

 

 

 

 

 
 

 

with results generated by other algorithms(DStream and 

CluStream) by taking same data points on MOA tool. Same 

procedure is carried out for Sensor dataset with 100000 data 

points and results are generated. 

 

Form table it shows that purity of cluster obtained by 

proposed algorithm is highest among others technique, which 

result in better outlier detection. 

 

VI. CONCLUSION 

 

In this Study, the Proposed algorithm can detect outlier 

cluster from the multi-dimensional data sets. The proposed 

ODA algorithm can accurately detect outliers and outlier 

clusters from the Multi-dimensional datasets without top-n 

parameter, and LOF algorithm can figure out the value of the 

outlier rate of the multi-dimensional datasets. The algorithm 

intend to apply to solve real world problems. 
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